In this study, it is aimed to determine minimum and maximum risk ranges of farmer and insurance in terms of natural risk factors affecting wheat yield in Altınekin district of Konya. Diseases and pests and other risk factors outside the scope of insurance were included in the linear model and the yield was estimated for all natural risks for wheat production at the district level. As natural risk factors, diseases and pests, frost, drought, hail, fire and other risks and interactions of factors were taken. In this study, 63 different linear models were formed by factor number and minimum and maximum risk intervals were determined by using simplex method of linear programming on yield and price basis. In the model with all risk factors and interactions, the expected risk value of the farmer was estimated to be 81.696 (kg×ha 
Introduction

1
It is recognized that a country's agricultural development level is equivalent in that it obtains more than a self-contained amount of agricultural products. Wheat farming is a strategic agricultural product that can be cultivated in every region of the world in terms of soil requirements and climate requirements (Kızılaslan, 2004) . It is an agricultural product with high economic competitiveness due to its high adaptability. As it is a basic product used in human nutrition, it has maintained its importance throughout history. Because of the decrease in agricultural areas and productivity, migration from village to city, increasing costs, etc., gaining more quantity than unit area is gaining importance every day. The use of varieties that are compatible with ecology has gained importance in increasing the production (Çağlar, 2006) .
The two main factors affecting the yield obtained from living material are genotype and environment. The fact that the quantitative characteristics reflect the genotype capacity depends on the formation of appropriate environmental conditions (Düzgüneş & Akman, 1995) . The main factors affecting agricultural production are soil, seed, human and climate (Şimşek & Çakmak, 2010) . While soil, seed and human are considered as macro environmental factors, climate can be defined as micro environmental factor because it is a mechanism that human beings cannot intervene.
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Corresponding author e-mail: yaltay@ogu.edu.tr Although agricultural technique and technology develop, climate factors continue to affect the yield (Kapluhan, 2013) . In recent years, global warming and natural disasters in the world, as well as other agricultural products, such as wheat cultivation are at great risk. Although there are many factors affecting the yield, the biggest share belongs to the natural risk factors. Natural risk factors commonly include diseases and pests, frost, drought, hail, fire, earthquake, storm, hose, landslide, flood and other risks. While the control of natural risk factors from climatic conditions is almost impossible, it is possible in part to detect the use of early warning systems thanks to advance technology. These events, which occur outside the control of the growers, cause fluctuations in the production of agricultural products. These fluctuations in productivity cause economic concern of the farmer (Akçaöz et al 2006) .
The irregularity of the yields of agricultural products has led producers to seek an assurance of sustainability. It is inevitable that the agricultural products produced under risk are covered by insurance and their losses are partially covered. In this context, the Agricultural Insurance Law was enacted in 2005 after private insurance companies were active in Turkey. In 2006, the agricultural insurance pool and its activities began TARSİM (Sümer & Polat, 2016) .
In this study, it is aimed to determine the minimum and maximum risk intervals in terms of farmers and insurance by making risk analysis of the factors affecting wheat production in Altınekin district.
Materials and Methods
Altınekin district, which is located as the continuation of the Konya plain extending to the north of Konya, is located at 38.307777 latitude and 32.868610 longitude (Figure 1) The probability, frequency and corrected probability values of the risk factors and their interactions in Altınekin district, wheat production were determined by the experts in the light of meteorological data. The probability values of the interactions are the probability of occurrence of two or more events at the same time, it is calculated as P(A)xP(B)x … xP(n). In the calculation of the risk frequencies of the interactions, the average of the relevant risk factors was taken (Table 1 ). In addition, the effects of the risk factors and their interactions in wheat production were determined by the local farmers, agricultural engineers and academicians who are experts in this field (Table 2) .
Risk analysis is mainly divided into two basic components: probability and effect. Since the effect of time will lead to a change in risk, the frequency of the risk should be included in the calculation. In simple terms, risks; Risk = (PR x RF) x ER is calculated (Erdoğan, 2017) . In other words, risk; Risk = APR x ER is also calculated (PR: Probability of Risk, RF: Frequency of Risk, ER: Effect of Risk, APR: Adjusted Probability of Risk).
The possibility of risk, the probability of occurrence of risk factor, the effect occurs when the risk occurs when the risk factor that shows how positive or negative effects that make doing. The frequency of the risk is the coefficient that shows the average severity of the risk in time. Risk frequencies in the study consist of values between 0-3. The value of 0 indicates that there is no risk frequency, whereas the value of 3 indicates that the risk factor is always occurring. In the study, the frequencies of the risks were taken as the coefficients of the constraints and helped to calculate the risks in the temporal sense as a weighted average. In the creation of linear programming and its stages, the following mathematical expressions were performed. The objective function is designed as a multi-factor linear model that varies according to the number of factors. 
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Results and Discussion
Based farmer and insurance minimum and maximum risk ranges are given in Table 3 in terms of yield (kg×ha -1 ) and price (TL×ha -1 ) as a result of risk analysis of natural risk factors and interactions taken for wheat yield in Altınekin district. While the farmer wants to pay the minimum amount of insurance premium, there are differences between the minimum risk amounts determined by the insurance (Table 3) . These differences are closed as premium support is offered in terms of some risk factors. 50% of the premium, 66.67% of the frost cover and 60% of the drought is under the state guarantee (Çiftçi, 2014) . It is only slightly lower than the farmers' expectations due to the fact that the district-based natural risk factors are not implemented outside the drought and the disease pests and other risk factors are excluded from the collateral.
The created models offer the possibility of selecting the natural risks that the farmer wants with the help of linear programming. In this way, the farmer may be willing to pay less money by insuring some of the factors he considers risky for his own purposes. A similar situation is actually applied in vehicle insurance. For example, in a location where there is no flood or earthquake hazard, vehicle owners cannot cover these risks and thus lower the amount they will pay.
When considering all risk factors for wheat yield, it is 16.236 -147.155 (kg×ha -1 ) and 17.892 -162.165 (TL×ha -1 ) for the farmer but it is between 19.241 -101.24 (kg×ha -1 ) and 21.204 -111.566 (TL×ha -1 ) for the insurance (Table 3 ). The expected average risk value for the farmer is estimated as 81.696 (kg×ha -1 ) -90.029 (TL×ha -1 ) and the insured 60.241 (kg×ha -1 ) -66.385 (TL×ha -1 ).
Conclusions
The most difficult part of risk analysis is to determine the effect of risks. Utilization of climatic data to estimate the yield of Agroshell, Apes, Cropsyst, Daisy, Dssat, Fasset, Hermes, Stics, Wofost, as well as modules, as well as using satellite imagery to estimate the efficiency of the farmer and insurance will help to evaluate healthier (Palosuo et al, 2011) .
While trying to achieve maximum security by paying farmers a minimum premium within the framework of the logic of linear programming, insurance companies are working to provide the minimum cost by taking maximum premium. Stakeholders should not be burdened in economic terms by meeting in the middle point.
Acknowledgements
This study is a part of PhD thesis entitled first author. The authors would like to thank Prof. Dr. Ensar BAŞPINAR, Ankara University, Faculty of Agriculture, Department of Animal Science, for all supports and helps. 
